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Association between personality
characteristics and sleep quality among
Chinese middle-aged and older adults:
evidence from China family panel studies
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Abstract

Background Poor sleep quality will have adverse effects on physical and mental health, quality of life and other
aspects of middle-aged and older adults. Sleep quality is affected by many factors. Whether the sleep quality
measures of the participants had changed in the previous or subsequent time period is not easily taken into account.
Moreover, there have been no studies on this topic in Chinese middle-aged and older adults. The objective of this
study was to mitigate the bias of sleep quality assessment, and analyze the association between personality traits and
sleep quality in Chinese middle-aged and older adults.

Methods The data came from the China Family Panel Studies (CFPS). A total of 6031 participants aged > 45 years
were included in this study. Personality characteristics were evaluated based on the scores of each dimension of Big
Five personality traits. Sleep duration and sleep perception were used as indicators to measure sleep quality. Logistic
models were used to analyze the relationship between personality traits and sleep duration or sleep perception,
respectively.

Results 4.5% of the participants had abnormal sleep duration, and 14.4% had a pessimistic sleep perception.
Conscientiousness was rated the highest among the personality traits (3.97 +0.6). Participants with higher scores for
extraversion personality traits had more normal sleep duration (OR=0.77, 95% Cl: 0.64-0.93) and more optimistic
sleep perception (OR=0.86, 95% Cl: 0.76-0.96). Using the Internet and feeling unwell in the past week have a
moderating effect on the impact of conscientiousness personality characteristics on sleep duration or sleep
perception, respectively (but not overall sleep quality). In addition, participants with a spouse or no recent physical
discomfort tended to have a normal sleep duration and a more optimistic sleep perception.

Conclusions The higher the score of extraversion personality traits, the better the overall sleep quality of middle-
aged and older adults. Having a spouse and feeling unwell were the important factors affecting their sleep quality.
Specific personality traits intervention should be carried out for middle-aged and older adults with poor sleep quality
to make their personality traits are closer to extraversion. In addition, middle-aged and older adults without spouses
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should be encouraged to marry or remarry. We will strengthen health management and medical expenditures for

middle-aged and older adults.

Keywords Personality characteristics, Sleep duration, Sleep perception, Middle-aged and older adults, China

Introduction

Poor sleep quality is a widespread and significant public
health problem. The reported prevalence of sleep prob-
lems (such as insomnia) in the United States increased
from 17.5%(about 37.5 million adults) in 2002 to
19.2%(over 46.2 million adults) in 2012 [1]. Sleep qual-
ity plays an important role in maintaining physical and
mental health [2], and contributes positively to excel-
lent performance of daily activities [3, 4]. Poor sleep is
strongly associated with the development of several dis-
eases, including obesity [5], depression [6, 7], poor job
performance [8—10], unethical and high-risk behaviors
[11-13], low life satisfaction and well-being [14], cogni-
tive decline and dementia [15, 16], and increased risk of
stroke, including ischemic and hemorrhagic strokes [17,
18]. In addition, sleep patterns tend to change with age,
for example, total sleep duration decreases in older adults
[19], which has the potential to have clear adverse effects
on their people’s physical and mental health [20], as well
as on their daytime functioning and quality of life [3].

In the existing research, there exists a widely accepted
and adopted personality classification method, namely
the “Big Five” personality classification method, which
divides personality traits into five main dimensions,
namely conscientiousness, extraversion, openness, neu-
roticism and agreeableness [21]. Each dimension is linear,
meaning that individuals have a position on a continuum
[22]. Conscientiousness refers to gratuitous behavior,
with lack of unreliability and persistence at one end of
the continuum as well as diligence, consistency and plan-
ning at the other end [23]. Extraversion is related to the
degrees of energy, sociability and optimism and the qual-
ity of intrapersonal interaction [24]. Openness to new
experiences refers to the extent to which a person uses
his/her creativity and imagination in everyday life [25].
Neuroticism is linked to psychological adjustment and
negative emotions such as sadness [26]. Finally, individu-
als with high agreeableness tend to be modest, polite,
altruistic and trustworthy [27].

Some studies have shown that personality traits have
an effect on sleep. As for conscientiousness, a study of
the sleep status of American adults found that consci-
entiousness predicted longer sleep duration [28]. There
was also a study on the sleep status of oncology nurses
that confirmed that conscientiousness was significantly
positively associated with adequate sleep and lower
insomnia symptoms [29]. Another study of sleep in Ital-
ian adults found that conscientiousness was protective
of sleep quality [30]. Regarding extraversion, a study of

American adults found that extraversion was associated
with shorter sleep duration [28]. In terms of openness,
a study of sleep quality among Black adults in Florida
showed that individuals with low openness (e.g., aesthet-
ics and ideas) were more likely to report poor sleep [31].
In regard to neuroticism, a study of sleep in a group of
American college students found that college students
with neuroticism personality traits tended to have poorer
sleep and insomnia symptoms [32]. In addition, adults
with higher scores of neuroticism personality traits
are more likely to have trouble falling asleep and to fall
asleep later at night, and thus are more likely to have a
poor sleep quality [33, 34]. At the level of agreeableness,
a study of sleep in Australian adults found that those with
higher agreeableness scores slept longer [33]. In addition,
agreeableness personality traits were significantly posi-
tively correlated with adequate sleep and lower insomnia
symptoms [29]. It can be concluded that there is a certain
association between personality traits and sleep qual-
ity. However, most of the previous studies focus on the
adult group, while there are relatively few studies on the
middle-aged and older groups. Moreover, some studies
included sleep quality indicators of participants without
considering whether they had changed in the previous or
the subsequent period.

With the explosive spread of the Internet and mobile
phones, people’s normal work and rest time has been sig-
nificantly affected [35]. One study reported that Internet
use in older adults was negatively associated with later
going to bed, waking up earlier, and sleep duration, but
not with sleep quality. Their use of the Internet may keep
them awake, but it does not affect their mental health
[36]. There is also a study that shows a significant asso-
ciation between Internet use and sleep quality [37]. In
addition, a study involving personality characteristics
found that Internet addiction of college students was
positively correlated with neuroticism of the Big Five, but
negatively correlated with conscientiousness of the Big
Five [38]. This raises a question: Does Internet use have a
moderating effect on the relationship between personal-
ity traits and sleep quality?

Therefore, this study will fill these research gaps and
provide a new perspective and basis for the research in
the field of personality and sleep quality. The purpose of
this study was to analyze the association between person-
ality characteristics and sleep quality in middle-aged and
older Chinese. This will have certain academic value and
significance for enriching theoretical research in related
fields, understanding sleep problems in middle-aged and
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older adults, and formulating intervention measures and
policy guidance for sleep health in middle-aged and older
adults.

Materials and methods

Data and samples

The data of this study comes from the China Family
Panel Studies (CFPS) [39], which is implemented by the
Institute of Social Science Survey of Peking University.
It aims to track and collect data at three levels of indi-
viduals, families and communities, reflect the social
changes in China from the perspectives of population,
economy, health and education, and provide data basis
for academic research and public policy formulation.
CEFPS launched the first round of baseline survey in 2010.
The baseline sample covered 25 provinces (autonomous
regions and municipalities), involving 14,960 households
and 42,590 individuals. They were followed up every two
years, and there have been six waves of national surveys
so far. 2020 CFPS was released in 2023.

In the 2020 CFPS survey, 12,735 participants were
adults aged>45 years. In order to make the results
robust, we narrowed the scope of participants to: The
survey results of sleep duration and sleep perception in
the previous wave (2018) are consistent with those in the
current wave (2020), that is, both consecutive waves are
normal or abnormal (for example, a person’s sleep dura-
tion is uniformly normal or abnormal in the two waves,
and his sleep perception is also uniformly normal or
abnormal in the two waves). It could effectively avoid
biased results due to recent unexpected events affecting
their sleep quality. After removing outliers and missing
values of relevant variables, we ended up including 6031
participants in the study.

Assessment of personality traits (Independent variable)
This paper uses the “Big Five” personality classification
method widely used in academia to assess the variables of
personality traits of the participants. In the CFPS, there
are questionnaires that specifically address the person-
ality traits of adult respondents. Based on the theoreti-
cal framework of the widely used “Big Five” personality
measurement tool Neo-Pi-R, and on the basis of the Chi-
nese adjective “Big Five” personality scale (BFFP-CAS),
this questionnaire constructs a five-dimensional investor
personality trait scale based on the CFPS questionnaire,
covering conscientiousness, extraversion, openness, neu-
roticism and agreeableness [40]. In this study, the aver-
age score of each dimension of the “Big Five” Personality
Inventory (BFFP-CAS) was calculated to evaluate the
personality characteristics of participants.
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Measurement of sleep quality (dependent variable)
The indicators of sleep quality in this study include sleep
duration and sleep perception.

Sleep duration is an important objective index reflect-
ing individual sleep quality, and also an indirect or direct
factor affecting individual health status. For example,
long-term short sleep duration can induce different
degrees of related diseases, such as cardiovascular dis-
eases and mental diseases [41]. The dependent variable
“sleep duration” in this study is sorted out from the ques-
tions about night sleep time in the CFPS questionnaire,
such as “how many hours do you sleep every day in gen-
eral)’ “how many hours do you sleep every day on work-
ing days,” and “how many hours do you sleep every day
on rest days.” Based on the research on abnormal sleep
duration in middle-aged and older adults [42, 43], this
study defined insufficient sleep (<4 h) and excessive sleep
(=10 h) as abnormal sleep duration, and assigned a value
of 1; Sleep duration between 4 and 10 h (excluding 4 and
10 h) was defined as normal sleep duration and assigned
a value of 0.

Sleep perception is an individual’s self-subjective evalu-
ation of their own sleep status, which usually includes the
evaluation of sleep efficiency and effect, and is an impor-
tant subjective index reflecting individual sleep quality.
According to the relevant diagnostic criteria of sleep dis-
orders in the International Classification of Sleep Disor-
ders (Third edition) edited by the American Academy of
Sleep Medicine [44] and the Sleep Quality Index scale of
the University of Pittsburgh [45], subjective sleep percep-
tion and objective sleep duration are important reference
indicators to judge sleep quality. The dependent variable
“sleep perception” in this study is organized from the
question “I feel bad sleep” in the CFPS questionnaire,
which adopts the scoring method from 1 to 4, with scores
of 1 and 2 indicating good feeling and scores of 3 and 4
indicating poor feeling. In this paper, scores 3 and 4 were
defined as pessimistic perception and assigned a value of
1. Scores 1 and 2 were defined as optimistic perception
and assigned a value of 0.

Control variables

The control variables in this study include: Gender (male
and female), age group (45-59 years, 60—74 years and
275 years), residence (urban and rural), having a spouse
(yes or no), education (illiterate, primary school, junior
high school and above), feeling unwell in the past week
(yes or no), smoking in the past month (yes or no), drink-
ing no less than three times a week in the past month (yes
or no), doing physical exercise (yes or no), having a job
(yes or no), and using the Internet (yes or no).
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Statistic analysis

Continuous variables are expressed as means (standard
deviation, SD) and categorical variables as numbers
(percentages). Differences between the two groups were
compared using chi-square test or t-test. Results with
P values<0.05 were considered statistically significant.
Logistic regression model was used to analyze the associ-
ation between personality characteristics and sleep dura-
tion or sleep perception in middle-aged and older adults.
All statistical analyses were performed by Statal6.0.

Results

Sample characteristics

Table 1 shows the demographic characteristics of the
participants. Of the 6,031 participants, 52.6% were male,
more than half (57.4%) were 45-59 years old, and nearly
two-thirds (67.9%) lived in rural areas. The vast majority
(89.6%) of participants had a spouse. About half (51.6%)
have attained Junior high school education or above.
29.3% felt unwell in the past week. 29.2% smoked and
16.9% drank. About two-thirds (67.4%) did not exer-
cise. 62.6% of the participants had a job. Less than half
(45.4%) used the Internet. 4.5% of the participants had
abnormal sleep duration, and 14.4% had a pessimistic
sleep perception. The mean scores of participants on the
five dimensions of personality traits (conscientiousness,
extraversion, openness, neuroticism, and agreeableness)
were 3.97 (SD=0.6), 3.38 (SD=0.7), 2.89 (SD=0.8), 3.90
(SD=0.6), and 3.13 (SD=0.9).

Univariate analysis

Table 1 shows the results of comparing the difference
between the two groups with normal sleep duration and
abnormal sleep duration. There were significant differ-
ences in age (p<0.001), residence (p<0.001), having a
spouse (p<0.001), education (p<0.001), feeling unwell
(p<0.001), doing physical exercise (p<0.01), using the
Internet (p<0.001) and extraversion (p<0.05) between
the two groups.

In addition, from Table 1, we can also see the results
of comparing the differences between the two groups of
optimistic and pessimistic sleep perception. There were
significant differences in gender (p<0.001), age (p<0.05),
residence (p<0.01), having a spouse (p<0.001), edu-
cation (p<0.001), feeling unwell (p<0.001), smoking
(p<0.001), drinking (p<0.001), having a job (p<0.001),
using the Internet (p<0.001), and the dimensions of Big
Five (p<0.05 or 0.001).

Association between personality traits and sleep duration

Table 2 shows the association between personality traits
and sleep duration. We only included control variables
in Model 1, and then included independent variables in
Model 2, and further included interaction terms in Model
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3. In Model 2, extraversion (OR=0.77, 95% CI: 0.64—0.93)
and agreeableness (OR=1.21, 95% CI: 1.04-1.40) were
both significant factors for abnormal sleep duration.
Specifically, participants with higher scores on extraver-
sion tended to sleep more normally. Participants with
higher agreeableness scores tended to have more abnor-
mal sleep duration. In addition, the interaction term
“ConscientiousnessxUsing the Internet” had a significant
interaction effect (OR=1.81, 95% CI: 1.15-2.85). Figure 1
is a diagram of the interaction effect, in which the closer
the value of the vertical axis was to 0, the more normal
the sleep duration was. For participants who used the
Internet, the higher their scores on the conscientiousness
personality trait, the more their sleep duration tended to
be abnormal. For participants who did not use the Inter-
net, the higher their scores on the conscientiousness
personality trait, the more normal their sleep duration
tended to be. But overall, those who used the Internet
had more normal sleep durations than those who didn't,
regardless of their ratings of conscientiousness personal-
ity traits. For the control variables, participants aged >75
years, living in rural areas, not having a spouse, feeling
unwell, or not using the Internet were more likely to have
abnormal sleep duration (p<0.05 or 0.01).

Association between personality traits and sleep
perception

Table 3 shows the association between personality traits
and sleep perception. We only included control vari-
ables in Model 1, and then included independent vari-
ables in Model 2, and further included interaction terms
in Model 3. In Model 2, extraversion (OR=0.86, 95% CI:
0.76-0.96), openness (OR=1.91, 95% CI: 1.70-2.14) and
neuroticism (OR=0.86, 95% CI: 0.76—0.99) were signifi-
cant factors for abnormal sleep perception (p<0.05, 0.01
or 0.001). Specifically, participants with higher extra-
verted personality scores tended to have sleep percep-
tions that tended to be more optimistic. Participants
with higher scores on openness tended to have more
pessimistic sleep perceptions. Participants with higher
scores on neuroticism tended to have more optimis-
tic sleep perceptions. In addition, the interaction term
“ConscientiousnessxFeeling unwell” had a significant
interaction effect (OR=1.31, 95% CI: 1.04—1.66). Figure 2
is a diagram of the interaction effect, in which the closer
the value of the vertical axis was to 0, the more optimis-
tic the sleep perception was. Regardless of whether the
participants felt physically ill or not, the higher the score
of conscientiousness personality trait was, the more opti-
mistic their sleep perception was. But overall, sleep per-
ceptions without physical discomfort tended to be more
optimistic than those with physical discomfort. For the
control variables, participants who were female, did not
have a spouse, felt ill, drank alcohol, or did not have a
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Table 2 Associations between Big Five personalities and sleep duration
Model 1 Model 2 Model 3
OR 95% Cl OR 95% Cl OR 95% Cl
Gender Male Ref. Ref. Ref.
Female 0.95 [0.69,1.31] 0.98 [0.71,1.35] 0.98 [0.71,1.36]
Age group 45-59 years Ref. Ref. Ref.
60—74years 1.02 [0.76,1.37] 1.04 [0.78,1.39] 1.04 [0.78,1.40]
>75 years 1.85%* [1.16,2.95] 1.92%* [1.20,3.06] 1.92%* [1.20,3.05]
Residence Urban Ref. Ref. Ref.
Rural 1.66** [1.18,2.35] 1.67** [1.18,2.37] 1.67** [1.18,2.36]
Having a spouse No Ref. Ref. Ref.
Yes 0.66* [0.46,0.93] 0.66* [047,0.94] 0.67* [0.47,0.95]
Education llliteracy Ref. Ref. Ref.
Primary 0.77 [0.55,1.08] 0.79 [0.56,1.10] 0.79 [0.56,1.11]
Junior high school and above 0.85 [061,1.18] 0.86 [0.62,1.20] 0.86 [0.62,1.20]
Feeling unwell No Ref. Ref. Ref.
Yes 1.46%* [1.13,1.89] 1.44%% [1.11,1.87] 1.44%% [1.11,1.86]
Smoking No Ref. Ref. Ref.
Yes 123 [0.89,1.70] 1.25 [0.90,1.72] 1.25 [0.91,1.73]
Drinking No Ref. Ref. Ref.
Yes 0.93 [0.65,1.33] 093 [0.65,1.33] 0.94 [0.66,1.34]
Doing physical exercise No Ref. Ref. Ref.
Yes 0.88 [0.65,1.18] 0.88 [0.65,1.19] 0.88 [0.65,1.18]
Having a job No Ref. Ref. Ref.
Yes 0.96 [0.72,1.28] 093 [0.70,1.25] 094 [0.70,1.26]
Using the Internet No Ref. Ref. Ref.
Yes 0.64** [047,087]  062** [046,085]  0.06**  [0.01,037]
Big five personality
Conscientiousness 1.02 [0.83,1.26] 0.88 [0.69,1.11]
Extraversion 0.77%* [064,093] 078"  [0.650.93]
Openness 1.01 [0.85,1.21] 1.02 [0.85,1.21]
Neuroticism 0.92 [0.74,1.15] 092 [0.74,1.14]
Agreeableness 1.21%* [1.04,1.40] 1.20% [1.03,1.39]
Interaction item
ConscientiousnessxUsing the Internet 1.81%*  [1.15,2.85]
Constant 0.05%** [0.03,0.10] 0.08*** [0.02,0.33] 0.15%* [0.04,0.62]
Pseudo R? 0.03 0.04 0.04
Observation 6031 6031 6031
*p<0.05, **p<0.01,***p<0.001
0109 Using the Intemet ( Yes ) job were more likely to have pessimistic sleep perception
~_ === Using the Internet ( No )
TS~ (p<0.05, 0.01 or 0.001).
0.08 Rt
3 \‘\\\ Discussion
T 0.06 Tt Using nationally representative CFPS data, this study
g Tl aims to evaluate the impact of personality characteristics
0.04 on sleep quality measured by sleep duration and sleep
perception in middle-aged and older Chinese. The results
0.02 of this study have implications for clinical practice guid-
; : : T : ance as well as health policy formulation.

Conscientiousness

Fig. 1 Moderating effect diagram of “Using the Internet”

In this study, the Big Five personality (conscientious-
ness, extraversion, openness, neuroticism and agreeable-
ness) was used to measure the personality characteristics
of middle-aged and older adults in China, and sleep dura-
tion and sleep perception were used to measure sleep
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Table 3 Associations between Big Five personalities and sleep perception
Model 1 Model 2 Model 3
OR 95% Cl OR 95% Cl OR 95% Cl
Gender Male Ref. Ref. Ref.
Female 2.33%% [1.90,2.86] 2.12%%* [1.71,2.62] 2.13%% [1.73,2.63]
Age group 45-59 years Ref. Ref. Ref.
60—74years 1.14 [0.87,1.24] 1.14 [0.95,1.36] 1.14 [0.95,1.36]
>75 years 1.06 [0.65,1.28] 1.06 [0.74,1.50] 1.06 [0.74,1.50]
Residence Urban Ref. Ref. Ref.
Rural 113 [1.00,1.47] 1.13 [0.93,1.38] 113 [0.93,1.38]
Having a spouse No Ref. Ref. Ref.
Yes 0.74** [0.59,0.92] 0.76* [0.60,0.95] 0.76* [0.60,0.95]
Education llliteracy Ref. Ref. Ref.
Primary 0.94 [0.76,1.15] 0.98 [0.79,1.21] 0.98 [0.79,1.21]
Junior high school and above 0.86 [0.70,1.06] 0.94 [0.76,1.16] 0.94 [0.76,1.16]
Feeling unwell No Ref. Ref. Ref.
Yes 2.87%%* [2.46,3.33] 2.66%** [2.28,3.10] 092 [0.36,2.31]
Smoking No Ref. Ref. Ref.
Yes 0.99 [0.79,1.24] 1.00 [0.79,1.26] 1.00 [0.80,1.27]
Drinking No Ref. Ref. Ref.
Yes 1.30* [1.03,1.65] 1.34% [1.05,1.70] 1.34* [1.05,1.70]
Doing physical exercise No Ref. Ref. Ref.
Yes 1.03 [0.87,1.23] 1.07 [0.90,1.27] 1.07 [0.90,1.28]
Having a job No Ref. Ref. Ref.
Yes 0.727%% [0.61,0.86] 0.727%%* [0.60,0.85] 0.727%** [0.60,0.85]
Using the Internet No Ref. Ref. Ref.
Yes 0.90 [0.75,1.08] 0.92 [0.76,1.10] 092 [0.77,1.10]
Big five personality
Conscientiousness 0.89 [0.78,1.01] 0.78** [0.65,0.93]
Extraversion 0.86** [0.76,0.96] 0.86** [0.76,0.96]
Openness 1.97%** [1.70,2.14] 1.90*** [1.70,2.13]
Neuroticism 0.86* [0.76,0.99] 0.86* [0.75,0.99]
Agreeableness 0.99 [0.90,1.08] 0.99 [0.90,1.08]
Interaction item
ConscientiousnessxFeeling unwell 1.31% [1.04,1.66]
Constant 0.10%** [0.07,0.16] 0.07*** [0.03,0.17] 0.12%* [0.05,0.32]
Pseudo R? 0.08 0.12 0.12
Observation 6031 6031 6031

*p<0.05, **p<0.01,***p<0.001

0.4

Feeling unwell (Yes)
————— Feeling unwell (No)

03- \

0.2 S~<

Fitted values
/

0.1+

Conscientiousness

Fig. 2 Moderating effect diagram of “Feeling unwell”

quality, so as to analyze the relationship between person-
ality characteristics and sleep quality. The results of this
study showed that middle-aged and older adults with
higher scores of extraversion personality traits had better
sleep quality, that is, they had both normal sleep duration
and optimistic sleep perception. Some scholars have con-
ducted similar studies on other groups of people, such as
adults aged 1845 years old, and found that higher scores
of extraversion personality are associated with better
sleep continuity [46]. Some scholars have also studied
the sleep of Indian college students and found that col-
lege students with extraversion and conscientiousness
have relatively good sleep conditions [47]. All these are
roughly consistent with the direction of the conclusions
of this study. Middle-aged and older adults with higher
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scores of extraversion personality traits have better sleep
quality, and the possible reasons are analyzed as follows:
first, social support is considered to be one of the impor-
tant factors to promote health and enhance sleep quality
[48]. Extroverts prefer to interact with others, and they
generally have wider social circles and more opportuni-
ties to socialize, which may provide more social sup-
port and emotional support, thus favoring having a
good night’s sleep. Second, mood has been shown to be
an important factor in sleep quality [49, 50]. Extroverts,
who typically have positive and optimistic emotions and
a high degree of emotional stability, are more inclined to
experience positive emotions such as happiness, excite-
ment, and satisfaction. A positive emotional state can
reduce stress and anxiety, promote physical and mental
relaxation, and help improve sleep quality. Third, exercise
is considered to be an important factor affecting sleep
quality [51]. Extroverts are generally more proactive and
enjoy participating in various activities and sports. Their
active engagement in physical and mental activities may
help burn energy, reduce tension, and promote sleep.

The results of this study suggest that middle-aged and
older adults with high agreeableness are more likely to
have an abnormal sleep duration. In two large samples
of Australian and Finnish adults, high agreeableness was
associated with abnormal sleep duration [33], consis-
tent with the results of this study. The possible reason:
although people with higher agreeableness generally have
an optimistic and positive mindset, they tend to be less
satisfied with their lives [52]. As a result, the psychologi-
cal burden of facing the stresses and challenges in their
lives may have a negative impact on sleep. In addition,
they often put more emphasis on social interactions and
relationships [53], which can affect sleep duration [54].
This study also found that middle-aged and older adults
with high openness were more likely to have a pessimis-
tic sleep perception. A study of sleep quality in Australian
adults found that higher levels of openness were associ-
ated with poorer sleep quality [55]. In general, openness
leads to positive outcomes such as resilience, lower stress,
and improved mental and physical health [56]. However,
some of the outcomes associated with openness (such as
greater intelligence and study/work engagement) may be
associated with lower quality sleep. Higher intelligence is
associated with poorer sleep, possibly because high intel-
ligence individuals exhibit greater rumination and cogni-
tive activation [57]. This study showed that middle-aged
and older adults with high neuroticism tend to be opti-
mistic in terms of sleep perception. This is contrary to the
usual findings [58]. It may be because they are 45 years
old and above, with certain life experience and summary.
As a result, they have more effective psychological adjust-
ment strategies, are better able to cope with anxiety and
mood swings, and thus feel more optimistic about sleep.
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Overall, these findings only suggest that personality traits
(agreeableness, openness, and neuroticism) have signifi-
cant effects on only one of the measures of sleep quality,
and the effects on overall sleep quality need to be further
studied and explored.

The interaction model in this paper shows that in the
study of the relationship between conscientiousness and
sleep duration, the variable “using the Internet” has a sig-
nificantly negative moderating effect. But overall, those
who used the Internet had more normal sleep durations
than those who didn’t, regardless of their ratings of con-
scientiousness personality traits. However, previous stud-
ies have mostly found that Internet use is a risk factor for
abnormal sleep duration [59]. This could be because peo-
ple who have trouble sleeping have turned to the Internet
to find ways to improve their sleep. Through online chat
tools, they make up for the lack of spiritual comfort from
children, friends or relatives in reality, and obtain emo-
tional support, which has a positive impact on sleep. In
the study on the relationship between conscientiousness
and sleep perception, the variable “feeling unwell” has a
significant moderating effect. The less unwell the partici-
pant felt and the higher the conscientiousness score was,
the more optimistic their sleep perception was. How-
ever, these factors only have a moderating effect on the
influence of a certain index. As for which factors have a
moderating effect on the influence of personality char-
acteristics on the overall sleep quality, further in-depth
research and exploration are still needed.

This study shows that having a spouse and feeling
unwell are significant factors affecting the sleep quality
of middle-aged and older adults. Specifically, middle-
aged and older adults with a spouse have relatively bet-
ter sleep quality. Studies have shown that having a spouse
is an important factor affecting the sleep quality of mid-
dle-aged and older adults [60]. The possible reasons are
as follows: first, they can usually get more social sup-
port and emotional support. Emotional companionship
and understanding from a spouse can alleviate the stress
and anxiety that middle-aged and older adults may face
in their daily lives, which may help reduce sleep prob-
lems and improve sleep quality. Second, they are more
likely to have a regular routine. Spouses can supervise
and manage the daily schedule of middle-aged and older
adults and help them establish good sleep habits, such as
a regular wake-up time and bedtime. This regularity can
promote better sleep quality. Third, they may feel more
secure and at ease, especially at night. Middle-aged and
older adults are faced with a high sense of loneliness [61].
Having a spouse around can provide psychological secu-
rity, reduce this sense of loneliness and anxiety, and thus
improve sleep quality. In addition, middle-aged and older
adults who did not feel unwell had relatively good sleep
quality. The possible reasons are as follows: First, they
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may not have the underlying physical discomfort (such
as pain, discomfort, etc.), which can reduce problems
such as difficulty falling asleep, waking up during the
night, and sleep interruption. Second, they may be more
likely to follow a regular schedule because they don't have
physical discomfort that interferes with their sleep sched-
ule. A regular sleep schedule helps maintain a stable cir-
cadian rhythm. Third, they may be psychologically more
positive and optimistic and hold a more positive attitude
towards things. This mental state may help reduce the
interference of anxiety, depression and other negative
emotions on sleep, thus improving sleep quality.

The strengths of this study are as follows: first, in
order to make the research results robust, we selected
participants whose sleep duration and sleep perception
were consistent in the survey results of two consecutive
waves (2018, 2020), that is, these two indicators were
uniformly normal or abnormal in the two consecutive
waves respectively. It effectively avoids the bias of the
study results caused by the impact of recent emergen-
cies on sleep quality. Second, the large sample size of this
study can provide sufficient statistical power to make the
results more representative and reliable. Third, in addi-
tion to the data on personality characteristics and sleep
quality, other possible influencing factors such as mari-
tal status, education level, and health behaviors were also
considered in this study, so as to more comprehensively
analyze the factors affecting sleep quality in middle-aged
and older adults.

There are some limitations to this study. First, the
information related to sleep duration, sleep percep-
tion and personality characteristics in CFPS data is self-
reported, and recall bias or subjective evaluation may
have a certain impact on the research results. Second, the
results of this study may be more applicable to middle-
aged and older adults, but cannot be easily generalized to
other people. Third, the perspectives considered in this
study are limited, and factors such as living environment,
social capital, and chronic diseases can be included in
future studies. Fourth, this study adopts a cross-sectional
design, which makes the conclusions of the study not
causal.

Conclusions and implications
Based on nationally representative data, we found that
middle-aged and older adults with higher scores of extra-
verted personality traits had better overall sleep quality,
as reflected by more normal sleep duration and optimis-
tic sleep perception. In addition, having a spouse and
feeling unwell are also important factors affecting the
sleep quality of middle-aged and older adults.

Based on the research conclusions, we have the fol-
lowing policy implications. First, personality traits are
stable and hard to change. Therefore, on the premise
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of accepting middle-aged and older adults as they are,
effective sleep quality intervention measures should be
provided according to their tendencies, such as sleep
health education and relaxation training therapy for
middle-aged and older adults with poor sleep quality
who are less inclined to extroversion. Second, Encour-
age the establishment of clubs with similar age groups to
better provide emotional support according to the envi-
ronment of middle-aged and older adults. In addition,
for middle-aged and older adults without spouses who
intend to marry, the government can set up special insti-
tutions or departments to provide relevant information
and support, such as providing marriage counseling and
psychological support. Third, health management and
medical support for middle-aged and older adults should
be strengthened to help them deal with physical discom-
fort. For example, a system of health records and regu-
lar physical examinations can be established to detect
and treat potential health problems in a timely manner.
Actively carry out health education and promotion activ-
ities to prevent or alleviate health problems.
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